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sadden increase of width at certain beds, aa though the substance of 
such strata was easier removed than that of others. Indeed, the 
unequally worn surface of the limestone composing the sides of the 
pipes seems indicative of the same thing; for, on removing the 
internal core of sand or clay, and so exposing this surface, it is inva
riably found, so far as I have examined, to be unevenly worn, some 
beds, or portions of beds, standing out in relief, and others being 
deeply corroded all round the circumference. The widest pipe I have 
seen was about two feet across, but most of them are under twelve 
inches. Transverse sections are usually more or less circular, oval, 
or ovate, the diameter of course varying in different directions. 

Though, perhaps, the most of the pipes are excavated straight into 
the limestone, yet several are more or less oblique. The most 
remarkable instances of this kind are represented in fig. 4. In more 
than one instance I have actually seen pipes which change the direction 
of their original course, so as to become in a measure slightly angalated. 
I cannot but think that the direction of both the latter pipes and those 
whose courses are oblique must have been determined by some pre
existing fissure or other weakness in the limestone, though in these 
instances I have seen no indication of any such fissures. 

The pipes are usually filled with sand from the bed overlying the 
limestone, but sometimes with sand and clay; and occasionally a 
great portion of the core is composed altogether of clay of an unc
tuous and tenacious character, and which often contains numerous 
remains of small vegetable roots, or the perforations once occupied 
by Buch roots; in fact, so thoroughly perforated are the cores of clay 
sometimes by the minute ramifications of these roots, that I almost 
believe that they would be quite pervious to water in spite of the 
impermeable nature of the clay composing them. 

(To be continued.) 

B R I T I S H A S S O C I A T I O N M E E T I N G . 

THE Meeting of the British Association opened on the 27th of June, at Oxford, 
under the presidency of Lord Wrottesley. 

The President, in nis address, offered some admirable remarks on astronomical 
matters, and on the progress made in chemical science. On geology his re
marks were chiefly confined to the interesting topics of the earliest human 
remains, associated with those of extinct mammalia. We give this part of his 
address entire. 

"The bearing of some recent geological discoveries on the great question of 
the high antiquity of man was brought before your notice at your last meeting, 
at Aberdeen, oy Sir Charles Lyell, in his opening address to the Geological 
Section. Since that time many Trench and English naturalists have visited the 
valley of the Sorome in Picardy, and confirmed the opinion recently published 
by M. Boucher de Perthes, in 1847, and afterwards confirmed by Mr. Prest-
wieh, Sir C. Lyell, and other geologists, from personal examination of that 
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region. It appears that the position of the rude flint-implements, which are 
unequivocally of human workmanship, is such, at Abbeville and AmieDs, as to 
show that they are as ancient as a great mass of gravel which fills the lower 
parts of the valley between those two cities, extending above and below them. 
This gravel is an ancient fluviatile alluvium by no means confined to the lowest 
depressions (where extensive and deep peat-mosses now exist), but is some
times also seen covering the slopes of the boundary hills of chalk at elevations 
of eighty or one hundred feet above the level of the Somme. Changes, there
fore, in the physical boundary of the country, comprising both the filling up 
with sediment and drift, and the partial re-excavation of the valley, have hap
pened since old river-beds were, at some former period, the receptacles of the 
worked flints. The number of these last, already computed at above fourteen 
thousand in an aiea of fourteen miles in length, and half a-mile in breadth, has 
afforded to a succession of visitors abundant opportunities of verifying the true 
geological position of the implements. 

"The old alluvium, whether at higher or lower levels, consists not only of the 
coarse gravel with worked flints above mentioned, but also of super-imposed 
beds of sand and loam, in which are many fresh-water and landshells, for the 
most part entire, and of species now living in the same part of France. With 
the shells are found bones of the Mammoth and an extinct Rhinoceros, B. iicho-
rhinus, an extinct species of deer, and fossil remains of the horse, ox, and 
other animals. These are met with in the overlying beds, and sometimes also 
in the gravel where the implements occur. At Menehecourt, in the suburbs 
of Abbeville, a nearly entire skeleton of the Siberian Rhinoceros is said to have 
benn taken out about forty years ago, a fact affording an answer to the question 
often raised, as to whether the bones of the extinct mammalia could have been 
washed out of an older alluvium into a newer one, and so redeposited and 
mingled with the relics of human workmanship. Far-fetched as was this 
hypothesis, I am informed that it would not, if granted, have seriously shaken 
the proof"of the high antiquity of the human productions, for that proof is in
dependent of organic evidence or fossil remains, and is based on physical data. 
As was stated to us last year by Sir Charles Lyell, we should still nave to allow 
time for great denudation of tne chalk, and trie removal from place to place, 
and the spreading out over the length and breadth of a large valley of heaps of 
chalk flints in beds from ten to fifteen feet in thickness, covered by loams and 
sands of equal thickness, these last often tranquilly deposited, all of which 
operations would require the supposition of a great lapse of time. 

That the mammalia fauna, preserved under such circumstances, should be 
found to diverge from the type now established in the same region, is consistent 
with experience; but the fact of a foreign and extinct fauna was not needed to 
indicate the great age of the gravel containing the worked flints. 

Another independent proof of the age of the same gravel and its associated 
fossiliferous loam is derived from the large deposits of peat above alluded to, 
in the Valley of the Somme, which contain not only monuments of the Roman, 
but also those of an older stone period, usually called Celtic. Bones, also, of 
the bear, of the species still inhabiting the Pyrenees, and of the beaver, and 
many large stumps of trees, not yet well examined by botanists, arc found in 
the same peat, the oldest portion of which belongs to times far beyong those 
of tradition; yet distinguished geologists are of opinion that the growth of all 
the vegetation, and even the original scooping out of the hollows containing it, 
are events long posterior in date to the gravel with flint implements—nay, pos
terior even to the formation of the uppermost of the layers of loam with fresh 
water shells overlying the gravel. 

The exploration of caverns, both in the British isles and other parts of 
Europe, has in the last few years been prosecuted with renewed ardour and 



300 THE GEOLOGIST. 

success, although the theoretical explanation of many of the phenomena brought 
to light seems as yet to baffle the skill of the ablest geologists. Dr. Falconer 
has given us an account of the remains of several hundred hippopotami, 
obtained from one cavern, near Palermo, in a locality where there is now no 
running water, The same palaeontologist, aided by Col. Wood, of Glamorgan
shire, has recently extracted from a single cave in the Gower peninsula of South 
Wales, a vast quantity of the antlers of a reindeer (perhaps of two species of 
reindeer), both allied to the living one. These fossils are most of them shed 
horns j and there have been already no less than one thousand one hundred of 
them dug out of the mud filling one cave. 

In the cave of Brixham, in Devonshire, and in another near Palermo, in Sicily, 
flint implements were observed by Dr. Falconer, associated in such a manner 
with the bones of extinct mammalia, as to lead him to infer that man must 
have co-existed with several lost species of quadrupeds; and M. de Vibraje 
has also this spring called attention to analogous conclusions, at which he has 
arrived by studying the position of a human jaw with teeth, accompanied by 
the remains of a mammoth, under the stalagmite of the Grotto d'Arcis, near 
Troyes, in France." 

The Papers read in the Geological Section were:— 

Professor Phillips.—" On the Geology of the Vicinity of Oxford." 
J. P. Whiteaves, Esq., F.G.S.—"On the Invertebrata Fauna of the Lower 

Oolites of Oxfordshire. 
Edmund Hull, Esq., F.G.S.—" On the Blenheim Iron-Ore, and the thickness 

of the formations below the Great Oolite at Stonesfield." 
Rev. P. B. Brodie, F.G.S.—" On the Stratigraphies! position of certain spe

cies of Coral in the Lias." 
Rev. H. B. Tristram.—" On the Geological characters of the Sahara." 
Rev. J. P. B. Denis, F.G.S.—" On the mode of flight of the Pterodactyles 

of the Coprolite bed near Cambridge." 
Dr. Daubeny.—" Remarks on the Elevation Theory of Volcanos." 
T. Sterry-Hunt, Esq.—" Notes on some points in Chemical Geology." 
W. Pengelly, Esq.—On the Geographical and Chronological Distribution of 

Devonian Fossils in Devon and Cornwall." 
Dr, Wright.—"On the Avicula contorta bed, and Lower Lias in the South 

of England." 
Joseph Prestwich.—" On some new Facts in relation to the Section of tie 

Cliff at Mundsley, Norfolk." 
Dr. Gcinitz.—" On Snow Crystals observed at Dresden." 

.—" On the Silurian Formation in the district of Wusdruff." 
Professor Harkness.—"On the Metamorphic Rocks of the North of Ire

land." 
Captain Woodall.—" On the Intermittent Springs of the Chalk and Oolite of 

the neighbourhood of Scarborough." 
Sir R. 1. Murchison.—Exhibited New Geological Map of Oxford. 
Dr. Anderson.—" Report on the Dura Den excavations." 
M. A. Favre.—" On Circular Chains in the Alps." 
Professor Jukes.—" On the Igneous Rocks interstratified with the Carboni

ferous Limestone of the Basin of Limerick." 
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C. Moore.—" On the Contents of three square yards of Triassic Drift." 
Rev. S. R. Smith.—"On the Bone Caves of Tenby." 
Baron Francesco Anca.—"On two newly discovered Ossiferous Caves in 

Sicily containing Marked Flints, &o." 
Rev. W. Lister.—" On some Reptilian Foot-prints from the New Red Sand

stone, North of Wolverhampton." 
Rev. Prof, Sedgwick.—" On the Geology of the Neighbourhood of Cam

bridge, and the Fossils of the Upper Greensand." 
Rev. W. V. Harcourt.—" On the Effects of Long Continued Heat—shown 

in the Iron Furnaces of the West of Yorkshire." 
Prof. Rogers.—"On some Phenomena of Metamorphism in Coal in the 

United States." 
Prof. Ferdinand Von Hochstetter.—"Some Observations upon the Geological 

Features of the Voloanio Island of St. Paul, in the South Indian Ocean, Illus
trated by a Model in Relief of the Island, made by Capt. Cybuk, of the 
Austrian Artillery." 

. —" Remarks on the Geology of New Zea
land, illustrated by Geological Maps, Drawings, and Photographs." 

Rev. J. C. Clutterbuck.—" On the Course of the Thames from Lechlade to 
Windsor, as ruled by the Geological Formations over which it passes." 

Alphonse Gages.—" On some Transformations of Iron Pyrites in connection 
with Fossil Remains." 

William Molyneux.—*' Remarks on Fossil Fish from the North Staffordshire 
Coal Fields." 

W. Powrie.—" On the Old Red Sandstone and its Fossil Fish in Forfar
shire." 

Sir P. Egerton.—" On a New Form of Ichthyolite discovered by Mr. Peach." 
E. Hull.—To Explain the Six-inch Maps of the Geological Survey. 
Rev. W. Symonds.—" On the Selection of Peculiar Geological Habitats by 

some of the Rarer British Plants." 
Rev. Dr. Whewell and Prof. Tennant.—On the Kohinoor previous to its 

cutting." 
Dr. W. 8. Lindsay.—" On a Recent Volcanic Eruption in Ireland." 
Sir D. Brewster.—" Details respecting a Nail found in Kurgoodie Quarry." 
J. A. Knipe.—" On the Tynedale Coal-Field and Whinsill." 
Rev. J. Dingle.—" On the Corrugation of Strata in the Vicinity of Mountain 

Chains." 
J. Price.—"On Sliokensides." 

The following are the chief Papers of geological bearing read in the other 
Sections:— 

Captain Sherrard Osborn, R.N., F.R.G.S.—"On the Formation of Oceanic 
Ice in the Arctic Regions." 

Rev. F. 0. Morris.—"On the Permanence of Species." 
Professor Daubeny.—" Remarks on the Final Causes of the Sexuality of 

Plants; with particular reference to Mr. Darwin's work ' On the Origin of 
Species by Natural Selection.' " 
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Professor Ferdinand von Hochstetter (Vienna), Geologist of the Austrian 
Novaro Expedition.—" A new Map of the Interior of the Northern Island of 
New Zealand, constructed during an Inland Journey in 1859." 

Captain Sir Edward Belcher, R.N., C.B.—" On the Manufature of Stone 
Hatchets and other Implements by the Esquimeaui, illustrated by native Took, 
Arrow-heads, &c, &c." 

Dr. James Hunt.—" On the Antiquity of the Human Race." 
Professor Macdonald.—"On the Homology of the Vertebrata, and its im

portance in Zoology." 
J. A. Brorn.—" On the Velocity of Earthquake-shocks in the Laterite of 

India." 
.—" On the Magnetism of certain Indian Granites." 

Canon Moseley.—" On the Motion of Glaciers." 
Professor Buckman.—" Report on Experiments on the Alteration of the 

Specific Forms of Plants by Culture." 
J. Gwyn Jeffreys, F.R.S.—" Exhibition of Opercular Monstrosities of Bum-

num undatum." 
Professor Cams.—" On the Value of Development in Systematic Zoology 

and Animal Morphology." 
G. Ogilvie, M.D.—"On the Hard Tissues of Fern Stems." 
Dr. Ogilvie.—" On the "Woody Fibres of Flowering and Cryptogamic 

Plants." 
Prof. Hennessy.—"On the possibility of Studying the Earth's Internal 

Structure from Phenomena observed at its Surface." 
" Prof. Pierce.—" On the Physical Constitution of Comets." 
Mr. W. R. Birt.—" On the Forms of Certain Lunar Craters indicative of a 

Peculiar Degrading Force, with Diagrams." 
P. Lutley Sdlater, F.L.S.—" On the Geographical Distribution of Ver

tebrates." 

NEW GEOLOGICAL MAP OF THE NEIGHBOURHOOD OF OXTOED. 

On Saturday the 30th June, Sir R. I. Murchison drew the attention of the 
Section to the maps of the neighbourhood of Oxford just completed by the 
Geological Survey, and accompanied by explanatory memoirs. The area em
braced the whole series of formations from the " Woolwich and Reading series" 
of the Tertiary system (Prestwich) to the Lower Lias, and included the towns 
of Banbury, Woodstock, Farringdon, Wantage, Thame, with Oxford about the 
centre (sheets 13, 45 south-west, 45 north-west}. This district had been sur
veyed by Messrs. Hull, Whitaker, Polwhele, ana Bauerman. 

Mr. Hull then proceeded to give a rapid sketch of the most interesting 
points recorded in the maps, dwelling particularly on the iron-producing beds 
of the Lias, the fragmentary distribution of the Portland and Lower Cre
taceous groups, particularly the sponge-gravels of Farringdon. With reference 
to the fresh-water iron-sands of Shotover Hill, it was shown that they were 
entirely isolated from the marine beds of the Lower Greensand period, which 
range from Culham by Nuneham to Toot-Baldon. After much consideration, 
it was deemed the less hazardous course to colour the fresh-water beds of Shot-
over as Lower Greensand, under the supposition that they may be an estuarine 
and marginal portion of that formation. M the same time, recollecting 
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the opinions of Fitton, Conybeare, and more recently of Professor Phillip3, 
who on a previous occasion had stated reasons strongly in favour of tne 
Wealden age of these beds, the coarse adopted by the geological surveyors 
could only be considered provisional. 

ON THE BLENHEIM IRON-ORE AND THE THICKNESS OF THE 
FORMATIONS BELOW THE GEEAT OOLITE AT STONESFIELD, 
OXFORDSHIRE. 

BY EDWAKD HULL, B.A., F.G.S. 

The economic importance of the Liassic and Oolitic iron-ores is yearly on 
the increase, owing to three causes—the expansion of the British iron-trade; 
the local curtailment in the supply of the clay ironstone of the coal-measures; and 
the extension of the railway system, which has rendered available iron-ores far 
removed from the boundaries of the coal-fields, and which were almost unknown 
till within the last few years. From the "Mineral Statistics of Great Britain," 
collected by Mr. Hunt, it appears that in 1857 the quantity of ore raised from 
the Cleveland, Whitby, and Northamptonshire districts reached the amount of 
rearly one and a-half million of tons, or nearly one-tenth of the total quantity 
raised in Great Britain. It may safely be predicted that ere long Oxfordshire 
will also rank as an iron producing county. 

BLENHEIM IBON-ORE.—The existence of highly ferruginous beds in the 
direction of Banbury and Deddington has been known for some years back, 
and they have to a small extent been quarried for smelting. There are two 
varieties, a siliceous ore, occurring at the top of the sands, which form the lower 
zone of' the Great Oolite, and a calcareous ore, fonning the upper rock-bed of 
the marlstone, or Middle Lias. During the progress of the Geological Survey 
in the neighbourhood of Woodstock, the existence of this latter ore was ascer
tained in several places, but in particular along the valley of the Cherwell, 
west of Charlbury.* 

Geological position.—The Blenheim ore is identical in geological position and 
almost in its nature with the Cleveland ore of Yorkshire- I t forms the rock-
bed at the top of the Marlstone, which in Gloucestershire and elsewhere pro
duces the tabulated promontories which jut out from the flank of the oolitic 
escarpment. At Fawler it rests upon soft sands, comprising the lower division 
of the Marlstone, and is surmounted by the clay of the Upper Lias. I t variej 
in thickness from ten to fifteen feet, and is of nearly uniform composition through
out, except where there occur bands of fossils, with an excess of carbonate of lime. 
The sheila are Marlstone species, as Rhynckonella tetrahedra, T&rebratula punc
tata, &c. 

Mineral character.—At the outcrop the rock presents a rich ferruginous 
aspect, but when reached at positions where it has been protected from 
atmospheric influences, its colour is deep olive green; and the gradual change 
may be observed in blocks newly split. In its latter state it appears to be 
oolitic under the lens. 

The character of the ore, before oxydization is probably that of carbonate 
and silicate of iron, the latter imparting the green tinge: when exposed, it 
passes into a hydrated peroxide of iron. The quantity of silica is about 12 per 
cent., and of lime 10 per cent. Phosphoric acid is only present in minute 

• As lhia ore extends under the property of the Diike of Marlborough, I havo called it 
" Blenheim ore;" and for farther details refer to the " Geology of the country round Wood
stock." Mem. Geol. Survey: 1867. 
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quantity—055 per cent. From an analysis of nine samples made in the 
Museum of Practical Geology, the average quantity of metallic iron was found 
to be about 32 per cent. 

The outcrop of the rock may be traced along the valley of the Cherwell, at 
Fawler, on the property of the Duke of Marlborough, where it is now being 
quarried for transport to South Staffordshire; and it is expected that upon the 
completion of the Worcester and Hereford Railway large quantities will be 
•ent into the iron-districts of South Wales. 

THICKNESS or THE FOBMATIC-NS BELOW THE GREAT OOLITE, AT STONES-
HELD.—For the purpose of ascertaming the depth of the iron-hed below the 
Stouesfield Slate, the Duke of Marlborough directed one of the slate pits to 
be continued downwards till the ore was reached. This has not been accom
plished, for on reaching, at a depth of one hundred and twenty feet, the Upper 
Lias Clay, the water flowed m so plentifully that the sinking had to be 
abandoned. With the assistance of a very interesting section at the west side 
of the railway opposite Fawler, we can easily complete the series of strata 
down to the Lower Lias. 

Section in Slate Pit at Stonesfield. 
Thickness. 

r f ("Upper Zone.—White limestone resting on calcareous 10 feet 
Q *Sf I shales and marl with Ostrea Sowerbyi. 

e ' (.Lower Zone.—Sandy flags, slates, and shelly oolite, 
with a band of " Stonesfield Slate at 
10 feet from the top. Trigonia «'«-
pressa, &c 80 feet 

r . . CUpper Ragstone o r} Coarse-grainedrubblyoolite, 
interior ) z o n e 0f Ammonites > with Clypeus Plotii, Limagib-

uoute. ^partiaaonii^VTright)) bosa, trigonia costatrt, &c... 30 feet 
Upper Lias Clay, at Fawler 6 feet 

fl.—Iron-ore or rock-bed 10 to 15 feet 
Marlstone. < 2.—Sands with concretionary nodules of iron-

(. ore 15to30fect 
Lower Lias.—Thickness unknown; but, judging from analogy 

with the above formations, not very great. 

If we compare the development of these formations in this part of Oxford
shire with that which they attain in Gloucestershire, we shall find that there is 
a great diminution in volume when traced from their north-western outerop 
towards the south-east of England. On former occasions I have endeavoured 
to show that all the Lower Secondary Formations undergo a similar degree of 
attenuation from the north-west towards the south-east, in which direction they 
ultimately disappear. This will be illustrated by the following table of com
parative thicknesses in Oion and Gloucestershire:— 

Comparative Thickness of Formations. 
Gloucestershire. Oxfordshire. 

Thickness in feet. Thickness in feet. 
Inferior oolite 264 30 

T W , , T ; (Sands 20—50 Absent. 
Upper Lias ^ S M e m 6 

Marlstone 250 25 

Total 944. 61 
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The thicknesses of the strata in Gloucestershire are derived from an accu
rately measured section in the north flank of Bredon Hill, except in the case of 
the Inferior Oolite, which is taken from Leokhampton Hill. The thickness of 
strata in Oxfordshire is taken at Stcraesfield. I t embraced the region extending 
from Banbnry on the north to the range of the Chalk formation south of the 
Thames valley, and from Farringdon on the west to Thame on the east, Oxford 
occupying a central position. Mr. Hull then gave a rapid sketch of the 
formations from the Lower Lias up to the Tertiary deposits of the Wool
wich and Reading series, which haa been surveyed by himself and his col
leagues, Messrs. Whitaker and Polwhele, dwelling more especially on the 
position of the iron-beds of the Marlstone, the distribution of the Portland 
series, and the Lower Cretaceous strata which occur in detached outlying 
areas of small extent, and evinces the extent of the denudation at several 
periods. 

The positions of the fresh-water iron-sands of Shotover Hill, which had 
on a previous day been lucidly described by Professor Phillips, were 
pointed out, and the reasons were stated which had induced the officers of 
the Geological Survey to refer these strata provisionally to the Lower 
Greensand, though it was by no means intended to undervalue the arguments 
of Fitton, Conybeare, and Phillips in favour of the Wealden age of these 
isolated groups. 

SUMMARY OP PAPER ON THE GEOLOGICAL SYSTEM OF THE 
CENTRAL SAHARA OF ALGERIA. 

Br Rav. H..B. TMSTBAH, M.A., F.G.S., &c. 

On leaving the Atlas crest, and descending its southern slopes, we soon 
come upon the secondary rocks, which are the prevailing formation of the 
whole country betweeu the Atlas and Laghonat. This district for about four 
hundred miles due south is rocky, and with mountain-ranges running for the 
most part in parallel lines north-east and south-west. The southern slopes of 
the Atlas chain rise from a depression which in several parts, especially to the 
south of Tunis, is many feet below the level of the Mediterranean. From tliis 
depression the Sahara is for the most part a system of endless terraces, some 
of which are only a few miles apart, while others are expanded into plains of 
from 60 to 100 miles in width, and which, so far as my observations and the 
information I could gather from native caravans and a trustworthy guide, 
extended in an unbroken series to within three days' journey of Timbuctoo, when 
the traveller will probably find himself on the northern watershed of the valley 
of the Niger. 

As we advance, on every stage is written the record of the retiring ocean, 
which gradually, by the elevation of its southern shores, was driven back and 
back to the northward, till the last long inlet from the gulf of Cabes to 
Tuggurt was drained and evaporated, leaving its traces in the salt plains, and 
occasional moisture of the Wed Blur and Cholt el Melah—the ancient Lake 
Tritonis. _ -

There are several singular exceptions to the course of the mountain-ranges 
above mentioned, which are generally the local causes of the oases. 

Thu3 at Laghonat we fina several elliptical basins of diminishing size piled 
one on another. The lowest and largest rests on the flat surface of the 
secondary rock, which is the base of the shale system. Several great fissures 
which pervade all these super-imposed basins, allow the water to percolate. It 

VOL. HI. 2 Q 
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then rests on the impermeable rock, draining through a very thin stratum of 
gravel or sand into any depressions, whence it is raised by artesian wells, and 
creates an oasis. 

From the Sebaa Rons, to Laghonat, all these ranges appear to belong to the 
lower chalk formation. Limestone predominates, and forms the ridges of the 
Sahari, Senalba, and Djellal mountains. It is of saccharoid structure, and of 
a variable colour, generally greyish white. In many of the plains there is 
sandstone, sometimes hard, and at other times so soft as to yield to the pressure 
of the fingers. This sandstone encloses nodules of flint of various colours 
and semi-transparent. By dis-aggregation they become detached from the softer 
medium in which they were embedded. As the wind sweeps the sand they 
form shingly beaches of pebbles, many of them of a pretty chalcedony, which is 
exported in some quantity to Paris. 

The upper deposit of limestone is marked by regular beds of gypsum of vast 
extent, wnich are found in every district of the Sahara, but never in the 
secondary formation of the Atlas region. 

South of Laghonat, the furthest French outport, we came upon a shallow 
alluvial deposit of the very latest tertiary and diluvian formation. Near the 
mountains this is often composed of rolled pebbles in a limestone matrix. On 
the plains it is a white calcareous rock, a sort of crust very hard at the sur
face, but soft and friable below, where it is mixed with green or grey clay, and 
encloses many crystals of gypsum. 

The diluvian formation may be traced more or less distinctly, I believe, 
between all the ranges, even as far north as the Zahres, near Djelfa. 

I was particularly struck by the fact that several of my fossil shells from these 
superficial deposits proved specifically identical with fresh-water tertiary fossils 
from the region of the Black Sea. May not further research perhaps reveal 
that at no very distant geologic epoch a vast chap of fresh-water lakes, similar 
to those of North America at the present day, extended from the plateaux of 
the western Sahara as far as the neighbourhood of the Caspian F 

The basin of the M'zab country further still to the south supplied me only 
with a few fossils, apparently miocene. 

In turning from the M'zab southwards to Waregla, and thence north-east 
towards Tuggurt and the Gulf of Cabes, the geological system appears to he 
the same, but with fewer distinct little basins, and with more extensive dihi-
vian deposits. 

As far as we could trace them, the basins are generally horizontal up to 
Biskra in the north, and Gufza in the east, or very slightly inclined, consisting 
of alternating beds of greensand (?), gypsum, and clay. These beds extend 
almost without interruption, or with very slight depressions, from latitude 
thirty-one degrees north to thirty-five degrees north, and from longitude five 
degrees east to nine degrees east. 

The most interesting portion of this district is the Wed B'hir, a long line of 
depression sloping from the Tonareg desert, latitude thirty degrees north, and 
longitude five degrees east (circitu), with its surface occasionally moistened by 
salt lakes, but without any springs of fresh water, yet affording at intervals 
throughout its whole extent a never-failing supply of sweet water, through 
artesian wells penetrating the upper limestone. An immense population is 
supported by this Wed R'hir, which ia- for many days' journey one continuous 
line of oases, such as El Marier, Tanierna, Tuggurt, Teniacin, and afters 
further interval, in which its traces are lost, it reappears in the oases of 
N'Gonssa and Wangla, and gradually is lost in the highlands of the south. 
But it is probable that even here the subterranean course of the water can be 
traced, and that the Tonareg owe their means of subsistence to their knowledge 
of wells on this line. 
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The Wed R'hir terminates in the Chott Melr'hir, a depression probably 
eighty feet below the Mediterranean sea-level, and the lowest point of the 
whole Sahara. This basin extends eastwards to the Chott el Melau (Lake Tri-
tonis), at a greater elevation, but yet scarcely rising to the sea-level, from 
which it is separated by some thirty miles of sand-hills and rocks. 

Proceeding northwards of the Meli'hir, we rapidly lose all traces of the 
diluvian deposits, and come upon the chalk, chalk-marl, and grcensand in 
regular succession, dipping generally southwards. The three southernmost 
ridges of the Mons Aures, viz., the Djebel Checha, the Dj. Khaddon, and 
Dj. Amar, present us with these three stages of the cretaceous group in 
order. 

When we advance to the north of Biskra, the boundary between the Till and 
the eastern Sahara, the mountains are composed of masses of nummulite lime
stone, with bands of gypsum and occasional irruptions of rock-salt, mixed with 
layers of marl. One of these mountains of rock-salt has been described long 
since by Dr. Shaw—that of El Outaia. 

There are many salt deposits, sometimes masses of isolated rock-salt, per
fectly pure, of many hundred yards in circumference, as at Hadjera el Meh1, 
(or Rochers de Sal), more frequently in the form of layers or incrustations on 
the plains near the Chotts, or beds of evaporated lakes. Some of the isolated 
rock-salt hills have been suggested to have been eruptions of argillaoeous mud, 
gypsum, and rock-salt across the secondary and tertiary deposits. 

In such a country as the Sahara, we cannot expect to find much mineral 
wealth, beyond the salt, gypsum, and natron. There is a quarry of oxide of 
manganese hi the Djebel irisgrarine, traces of lignite and carbonized trees at 
Ain el Ibel, and may hot springs—some pure, others strongly impregnated with 
chlorine. The temperature of one of these I •found to be one hundred and 
twenty-five degrees Fahrenheit, of others from seventy-five to ninety-five degrees 
Fahrenheit. In one of the latter were swarms of a little fish, Cyprinodon 
dixpar, also found in the warm springs of Egypt. 

ON THE INVERTEBRATE FAUNA OF THFi LOWER OOLITES OF 
OXFORDSHIRE. 

Br J. F. "WHITEAVES, F.G.S. 

The author remarked that, although the physical geology of the neighbour
hood of Oxford was, with some exceptions, tolerably well understood, com
paratively little was known with respect to its pabeontology, especially that 
part relating to the invertebrate division of the animal kingdom. The only ex
ception he was aware of was a detailed list of the fossils of the Stonesfield 
slate in the volume of Oxford Essays for 1855, by Professor Phillips, and to 
this list the author was enabled to add twenty-seven species of shells, which he 
enumerated. 

Near the Kirtlington Station, on the Great Western Railway, several 
fine sections of the upper beds of the Great Oolite are remarkably well 
exibited; and in deep cuttings on the Oxford, Worcester, and Wolverhampton 
railway, between the Handborough and Charlbury Stations, the lower beds of 
the same formation may be conveniently studiecf. The fossils procured from 
these beds, including the Stonesfield-slate, were one hundred and thirty-five 
species, of which one hundred and twenty-eight were shells, four echinodermata, 
three corals, and one Bryozoon. This list seemed to the author especially 
interesting, as tending to remove the isolation of the Minchinhainpton fauna> 
and to prove that shells, &c, previously detected only on the Cotswolds, were 
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in reality widely distributed throughout Great Britain. The same zoological 
features characterized both the Great Oolite of the Cotswolds, and the same 
formation in the neighbourhood of Oxford, these features being principally the 
rarity of the cephalopoda, and the comparative abundance of carnivorous uni
valve shells. Five of these shells had not previously been detected in this for
mation, and eight were new to science. Mr. Whiteaves then read a list of the 
fossils of the Forest Marble and Combrash, collected at Islip and Kidlington. 
These lists comprised one hundred and twenty-six species. With regard to 
the Combrash, he remarked that a careful study of the fossils of that forma
tion, whether in Oxfordshire, in Yorkshire, to on the Cotswolds, seemed to 
him by no means favourable to the theory of Professor Buckman, that the 
Combrash assemblage of fossils, on the whole, more closely resembles the 
series from the Inferior than that from the Great Oolite. Comparing the col
lection formed in Oxfordshire with the fossils of the same formation at Scar
borough, as catalogued by Mr. Bean, we sec that, although there exists t 
general resemblance, yet, on the whole, this is not so great as we might hm 
supposed, and that each district possesses several species apparently peculiar 
to it—many Yorkshire species oeing probably absent in Oxfordshire, and 
vice versa. Ammonites and Belemnites are remarkably rare, too, in both 
the Combrash and Forest Marble. Mr. Whiteaves has in his cabinet up
wards of three hundred species of fossils, in the finest preservation, collected 
by himself in the neighbourhood of Oxford: of these, thirty species are new, 
the majority of which are about to be published by the Paueontographical 
Society. 

ON SOME REPTILIAN FOOTPRINTS FROM THE NEW RED SAND-
STONE NORTH OF WOLVERHAMPTON. 

Br Bsv. WM, LISTBH. 

The object of this paper is simply to announce the discovery, not so much of 
new fossil-remains, as of some already known, but found in a fresh locality; 
some of them are, however, believed "to be new. They consist of foot-prints of 
the Cheirotherium, or Labyrinthodon, the Rhyncomurug, and of another animal, 
with which the author is not acquainted, but which he is inclined to think was 
a bird. 
- Hitherto the remains of the Labyrinthodon have only been found in War
wickshire and the north of Cheshire,* and the Rhyncosaurus in the Grinsbill 
quarry, near Shrewsbury. The remains now discovered have been met with in 
Staffordshire, in a quarry of the New Red Sandstone, just within the borders 
of the Red Marl, which caps the quarry, at a place about six miles north of 
Wolverhampton, in the parish of Brewood, on the road between " The Stone 
House" and Somerford. " The Stone House," which is given on the Ordnance 
Map, is near to Chillington Avenue Gate, and within two hundred yards of the 
quarry. The bed in which they occur is about twelve feet from the surface. 
One of the slabs was so thickly covered with foot-prints resembling those of 
the Rbyncosaurus as necessarily to convey the idea that the animals which nude 
them must have been very numerous on the Bpot. These were smaller than 
most of the others of the same kind, being only from three-fourths of an inch 
to an inch in length. This slab was unfortunately removed before I had an 

* This statement wag corrected by Mr. Hull, of tie Government Survey, who named two or 
three fresh localities in which the remains of the Labyrinthodon have been discovered, but the 
names of these places have not, as I understood, been published. 
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opportunity of re-examining it, but I have a strong impression that the tracks 
were those of a number of young animals, they were so very uniform in size 
and shape. 

Some of the foot-prints of the Labyrinthodon are ten inches in length, those 
of the iihyncosaurus are from one to two inches. The latter vary a good deal 
in shape, the toes, three in number*, of some of them being straight, while 
others are curved outwards, like a bird's claw, half-closed, and then pressed 
down laterally on a flat surface. The nail, which is very distbot, is broad in 
proportion to its length, hooked, and sharp at its point, and turned out in the 
same direction as the toe. When questioned at Oxford as to whether the 
author had detected any signs of articulations or phalanges, he answered in the 
negative; but on re-examining the impressions, he is strongly inclined to think 
that the latter may be seen, and that they are three in number in the outer 
toe, but he feared to speak of the others. Most of the footprints terminate 
somewhat abruptly behind, but one of them is prolonged in that direction, 
more, however, in the shape of an elongated heel than of a hinder toe. 

In all these foot-prints, which, though differing somewhat in form, he re
gards as those of Rnyncosauri. The outer toe is invaribly the longest, the 
second somewhat shorter, and the third shorter still. But in one of the im
pressions this is not the case, the middle toe being the longest, as in the case 
of birds, and he is therefore strongly inclined to think that the impressions are 
really those of a bird; but the toes are broader in proportion to their length 
than are those of birds generally, being one inch and five-eighths in length, and 
five-eighths of an inch in breadth, the two side toes being broader tnan the 
middle one. There is another impression which much resembles this, four 
inches behind it, measuring from the back of the one 'to the front of the other, 
and he believes both belong to the same animal; but the second has been 
somewhat interfered with by the foot-prints of another animal which has crossed 
it, and he cannot thus speak positively upon the point, but he believes he may 
affirm that these two are single and alternate. 

He has recently learnt from the workmen engaged in this quarry that the 
same, or similar impressions have been also found in another quarry about a 
mile distant from this, but he has not yet seen them. 

It may be added that the ripple-marks are very beautifully preserved on 
some of the slabs, and so are also the imprints of rain-drops; wnile in many 
cases the amount of sand deposited by each tide is readily discovered by the 
thickness of its layers, which lie one on the other, and which, by means of the 
ripple-marks, show also the direction of the wind, or the currents of water, at 
the time they were deposited. 

ON THE GEOGRAPHICAL AND CHRONOLOGICAL DISTRIBUTION OF 
THE DEVONIAN FOSSILS OF DEVON AND CORNWALL. 

B T W. PKNOEIXT, F.G.S. 

The author stated that if we adopt the classification of Professor 8edgwickf, 
we have, in the districts under consideration, what, as a matter of convenience, 
may be called five fossiliferous Devonian areas, namely, a deposit of the age of 
the " Plymouth group" in each of the districts, South Devon, North Devon, 
and Cornwall, and one of the "Barnstaple" age in each of the two latter. 

* On a slab of Bed Sandstone, in the Manchester Museum, there are footprints which much 
resemble these, but In whiah the toes are four in nomber, the side toe, as in the present 
Instance, being the longest, and the other three each shorter than the other. 

t QUBJ. Jour. OeoL Soc., vol. viii., p. 3—1*. 
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Throughout his paper he spoke of them as "Lower South Devon, Lower 
North Devon, Lower Cornwall, Upper North Devon, and Upper Cornwall," 
but stated that he applied the terms " Upper" and " Lower to the rocks of 
Devon and Cornwall as a matter of convenience merely, and not as embodjiiig 
or implying any opinion respecting the co-ordination of these rocks, witi 
deposits of the Devonian age elsewhere. 

Eighty-seven per cent, of the fossil species found in them are peculiar to one 
or other of the five areas. Ranged in the order of their specific fossil wealth, 
whether total or peculiar, they stand thus, in descending order: Lower South 
Devon, Upper North Devon, Upper Cornwall, Lower Cornwall, and Lower 
North Devon. There is a greater number of species common to Devonshire 
and the Devonians of strata of continental Europe than to the five areas, if 
the entire number of species found in the district under consideration, be put 
as = one thousand, we have twenty-one derived from the Silurian, eight hun
dred and six peculiar to the Devonian, and one hundred and seventy-three 
which passed over to the Carboniferous age. 

The latter part of the paper was occupied with the discussion of various 
hypotheses respecting the cause of the peculiarities of distribution which had 
been described. 

ON THE AVICULA CONTOBTA BEDS, AND LOWEB LIAS OF THE 
SOUTH OF ENGLAND. 

By Dr. THOMAS WEIGHT, P.B.S.E., F.G.S. 

The object of this paper was to show that the beds known as the "black 
shales with the bone-bed* which rest upon the grey marls of the Keuper con
tained a fauna which was special to them, and that many of the species were 
identical with those found in the Upper St. Cassian beds of Germany, and the 
Kassen strata of the Tyrol Dr. Wright described detailed sections of the 
" Avicula cortorta beds" at Garden Cliff, near Westbury-on-Severn, which he 
considered as the best type in England, at Wainlode cliff on the Severn, at 
Aust cliff on the Severn, at Penartn near Cardiff, and at Watchet near St. 
Quartock's head, the railway cuttings at Uphill and Saltford, and sections of 
the same beds at Binton and Wilmcote, in Warwickshire, were described. 
Nearly the same physical conditions prevailed in the deposition of all these 
beds. The fauna was limited as to the number of species, but abundant as to 
individuals. Peden, Faloniemit (Defr.), Acicula contorta (Portl.), Cnrditn 
rheticum (Mor.J, Follattra arenicola (Strick.), were found in nearly all these 
beds. The " bone-bed" was likewise well exposed in many of these localities. 
The fishes of the " bone-bed" had long ago been referred by Prof. Agassiz, Sir 
Philip Egerton, to species which were found in the Trias, and the Molluscous 
fauna, as far as it was known in England, was special to this zone, for these 
reasons many geologists consider the " Avicula contorta beds" as the opper 
fossiliferous portion of the Trias rather than as the basement beds of the Lias. 
The question was an interesting one, inasmuch as fossil mammalian teeth of 
Microkttes had been found in the " bone-bed" of Germany many years ago, and 
recently Mr. Moore had discovered them in a deposit of the same age near 
JTrome. 

The Lower Lias may be divided into six zones by the ammonites contained 
in each of these sub-divisions; the lowest, No. 1, contains Ammonitesplanorbit 
(Sow.) in great abundance; this zone is well exposed at Street, in Somerset
shire, at Up Lyme, near Lyme Regis, at Watchet and Penarth, and in War
wickshire and Gloucestershire in several localities, all the fine Enaliosaurian 
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remains from Street, now in the British and other museums, were collected 
from this zone, together with the remarkable Plesiosaurus megacephalus 
(Stritch), of which only two specimens were known, the one contained m the 
Bristol Museum, and the other in the Warwick Museum. 

The zone of Ammonites angulatus (Schoth.), which forms so important a sub
division of the Lower Lias of France and Belgium, and contains m these coun
ties so rich a fauna, is represented in England by a few characteristic ammonites 
only, it is exposed in the Harbury cutting near Warwick, from whence most of 
our specimens have been obtained. 

2nd. The zone of Ammonites Buckttindi is well exposed in the Church cliff 
of Lyme Regis, in the Harburg cutting, in various sections in Somersetshire, 
as at Saltford, and near Bath, and in Gloucestershire and Glamorganshire. 
This zone contains many species of Ammonites, as A. Buelclandi, A. rotiformit, 
A. Greenoughi, and A. tortilis, and A. Conybeari, with Lima gigantea, and Gry-
phaa areuatu. 

3rd. The zone of Ammonites Turneri contains many of the Lyme Regis 
aaurians, as Ichthyosaurus platyodon, associated with Am. semicostatus (Y. and 
B.), and A. Bownardi, and Pentacrinus tuberculatus (Mill). 

4th. The zone of Ammonites obtusus is best shown at Lyme Regis, between 
Broad Ledge and Cornstone ledges, near Charmouth. Its beds are very 
fossiliferous; here are found Am. obtusus, A. stellaris, A. planicosia, and A. 
Dudressieri. This zone wa3 exposed in Gloucestershire, in the cuttings of the 
Bristol and Birmingham railway, and at Bredon, in Worcestershire, a large 
assemblage of its cephalopods was found. 

5 th. The zone of Ammonites oxynoiut is found near Black Venn, at Lyme, 
and in the vale of Gloucester, Am. oxynotus, A. bifer, A. lacunatus, lie in this 
zone. 

6th. The zone of Ammonites raricostatus is well seen at Lyme Regis, in the 
vale of Gloucester, and at Robin Hood's bay, in Yorkshire. The beds belong
ing to this and the preceding zone are very ferruginous, and many of their 
fossils are preserved with difficulty. 

Hippopodium ponderosum, Gryphcea ohliquata, and a thin band of corals 
occupy the upper beds. With these are associated many other mollusca and 
Pentacrinvs tccuaris. Am. armatus, A. dentinodus, and A. varicoslatus lie toge
ther in the lower beds of the zone. 

ON THE METAMORPHIC BOCKS OF THE NORTH OF IRELAND. 

BT PROCESSOR HARKKBSS, F.R.S. 

On referring to the geological map of Ireland, by Sir Richard Griffiths, Bart., 
it will be seen that a large area in the north of Ireland is occupied by rocks of 
a metamorphic nature. These rocks, well exhibited in the county of Donegal, 
are composed of mica-schists and quartz-rocks, which axe seen occupying well-
marked districts in this part of Ireland. These mica-schists and quartz-rocks 
are subject to great contortions, and have a prevailing south-east dip in the 
north of Ireland. The relative position which these rocks bear to each other 
is well seen in a section of about twenty miles along the coast, between Inish-
owen head and Mulin head, the extreme north point of Ireland. Although the 
mica-schists and quartz-rocks are several times repeated in this section, the 
result of great flexures and contortions, the section shows that quartz-rocks 
are the oldest rocks of this portion of Ireland, and that they are conformably 
overlaid by the mica-schists. An anticlinal axes occurs among these meta
morphic rocks a little south of Mulin head, and on the north side of tins axis, 
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where the higher strata reposing on the quartz-rocks are seen, flaggy gneiss 
occurs, the representatives of the rocks termed mica-slate on the south; but 
which, from the abundance of chlorite contained in them, have a greater affinity 
to the chlorite slates of the south-west of the Grampians than to true mica-
slates. The arrangement and lithological nature of the rocks in this portion 
of Ireland bear great resemblance to the higher members of the quart*-rocb 
with their succeeding flaggy gneiss of the west of Sutherland, as described by 
Sir Roderick Murchison, and induce the conclusion that in the former area the 
equivalents of the latter occur. 

ON TWO NEW OSSIFEBOUS CAVES DISCOVEBED IN SICILY Df 1859. 

Br BA&OX ANCA BE MANQAITITI. 

Since the fourteeth century caves containing fossil bones have been known 
in Sicily; but these were'regarded up to the sixteenth century as belonging to 

f iants, the supposed first inhabitants of the island. The caves which hare 
itherto been explored are six, to which are now to be added two others dis

covered by the author in 1857. The locality of one of these caves is Mon-
dello, at tne northern extremity of Mount Gallo, to the west of the city of 
Palermo. I t bears the name of Grotta Perciata, because it is hollowed ont 
from both sides. The exposure of the cavern is towards the north-east; its 
length twenty-four metres; its breadth thirty metres; its elevation above the 
sea forty-nine metres; and its' distance in a straight line from the shore one 
hundred and sixty-seven metres. The mountain is of Hippiorite limestone, 
like the other mountains which encirole the basin of Palermo. It was known 
that the cave contained fossil terrestrial and marine shells, but it was not s>is-
pected that it contained also fossil bones until the author found tbem after 
very careful search. He found also, mixed with the bones and shells, flints »nd 
agate having the form of weapons, apparently of human workmanship. 

The animals to which the fossil remains belong are the following :-— 
MAMMALIA.—One or two species of deer; hog (probably Stu tcrofa); a soli-

ped pachyderm (probably an ass). 
BIRDS.—A species undetermined. 
M A M M ! SHELLS.—Patella ferrvginea or Lamarkii, P. vulgata, Mouodonta 

fragarioides, Murex brattdaris, Fusut ? 
LAND SHELLS.—Helix aspersa, H. Mazzullii, ff. v&rmiculata, B%li»a 

decollatiu. 
The second and most interesting cave exists in the north part of Sicily, near 

the village of Acque Dolce, and exactly at the foot of Mount San Fratello. 
I t is known under the name of the " Grotte San Teodoro." Its entrance is 
exposed to the north-east, and its elevation above the sea-level is sixty-five 
metres; its distance from the shore one thousand forty-one metres. The rock 
of which Mount San Fratello is composed is also Hippurite limestone, but at 
the base of the bill, not much more than ninety-seven metres from the short, 
and ten metres above the sea, is seen a limestone which the author suspects to 
belong to the Post-pliocene formation. The cave penetrates into the interior 
of the mountain to a depth of seventy metres. Its width at the entrance is 
fifteen metres, but it enlarges to nineteen metres in the middle. The roof ii 
high and sloping, but without any appearance of " chimneys" or openings pass
ing outwards to the exterior of the mountain. The floor of the cavern, from 
a wall at the entrance to the extremity, rises 10.90 metres. This height in a 
irreat measure arises from fragments of rock fallen from the roof, which have 
accumulated from forty-four metres to the end of the cave. 
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The author had the good fortune to discover in this grotto a rich deposit of 
fossil bones comprising all the fossil Post-pliocene fauna of Sicily. But that 
which renders this discovery highly interesting is the finding, 1st, of entire 
jaws with their canine and molar teeth—the first evidence of the existence of 
carnivora in Sicily; 2nd, a fragment of a molar apparently of Elephas Africanus, 
the existence in Sicily of which animal is confirmed by another fragment of a 
molar from the " Grotte de l'Olivella." 

Lastly, in the " Grotte de 8an Teodoro" there have been found abundantly 
stone-weapons of trachytic and phonolitic rocks, the form of some of which do 
not permit us to doubt their human workmanship. I may remark here that the 
stone-weapons as yet found in Sicily have been only found in those places 
where the remains of deer and hog are accumulated. In the rich collection 
made from this cavern, the author, with the aid of M. Lartet, has determined 
the following species :— 

CAKNTVOBA.—Spotted Hyaena; Bear, resembling the brown bear of the 
Alps (Ursxs arctos); dog, wolf, fox, species much smaller than that of France. 

RODENTS.—Porcupine, Babbit. 
PACHTDBSMS.—Elepha* antiqvus, E. African** ; Hippopotamus, two species; 

Sus, probably Shu scrofa, resembling the Sus of the north of Africa; a soliped, 
probably an ass. 

RUMINANTS.—Ox, of middle stature; ox, small and lank; deer, one or two 
species; sheep, or an allied ruminant. 

BATBACHIANS.—Large frog. 
BrRDS.—Small species undetermined. 
MARINE SHELLS.—Ostrea larga, Cardium edule. 
LAUD SHELLS.—Helix cuperta. 
C0PBOUTE8 of hyaena. 
Also STONE WEAPONS. 

ON THE SELECTION OF PECULIAR GEOLOGICAL HABITATS BT 
SOME OF THE RARER BRITISH PLANTS. 

Br RBV. W. S. STKOMDS, F.G.S. 

The author requested the aid of his brother naturalists on the above interest
ing subject, and remarked that he would be especially obliged by any com
munications from geologists and botanists during the ensuing summer and 
autumn. 

He is engaged with his friend, the Rev. Mr. Purchas, in preparing a work 
on the botany and geology of the county of Hereford, and had lately been 
struck with the selection of peculiar geological habitats by some of the rarest 
of our plants. He visited the rocks of Stanner, near Kingston, last month, in 
company with his friend Captain Guise, and found a certain band of the 
Stanner rocks clothed with Geranium sangmneum and lychnis viscaria. They 
also found the very rare Scelefanthu* perennis. Now Lychnis viscaria grows only 
in five out of the eighteen botanical provinces into which England and Scotland 
have been subdivided. Stanner rocks are hypersthene greenstone, and Lychnis 
viscaria has selected to grow upon a black basaltic dyke. I t has also selected 
a similar habitat on Salisbury Crags. Sceleranthus perennis grows only in two 
provinces in England and Scotland. I t is remarkable that it should be found 
on the isolated trap rocks of Stanner with Lychnis viscaria, associated with 
Geranium sanguine**, neither of which are found within many miles of the 
Stanner traps. 

VOL. m . 2 B 
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Lutkynu Jpkaeaaai Lathynu Nutolia have been very abundant this year 
on the Keiiper sandstones and marls, but Mr. Symonds has not seen s single 
specimen of the former plant upon the adjoining Lias of the district. Cam 
mntana grows only on carboniferous limestone. The rarer plants of Snowdoa 
appear to have selected bands of volcanic tuff, intermingled with calcareous 
deposits for their habitat. Mr. Brmonds particularly asked for the attention 
of geologists to the Flora of insulated trap rocks. 

ON THE CORRUGATION OP STRATA IN THE VICINITY OF 
MOUNTAIN RANGES. 

Br THX BIT. J. DUTOLC. 

This paper was in continuation of some former papers which had been read 
before the Association, in which an attempt had been made to determine the 
mode of the formation and development of the earth's crust, from physical, 
geographical, and geological considerations. The author described the varying 
forms of flexure, diminishing in intensity with their distance from the igneous 
axis, which characterizes the strata in the neighbourhood of the mountain 
chains, and showed how this form would arise from the action of the molten 
interior of the earth near the fissures in the crust. The fluid lava rising in a 
fissure must have reacted on the general mass beneath, and caused an upward 
pressure on the crust on each side. Now it has been proved by experiment is 
the case of a column of fluid, that, in the propagation of the condensation 
produced by the weight of the column, there were points of maximum and 
minimum pressure along the surface of the fluid from which the column arose; 
and hence in the case of the fissures we might generally expect successive cor 
rogations, subsequently lifted up, and sometimes falling over at last into one 
dip,Just as we actually find them." The author expressed his obligations to 
Professor H. D. Rogers for the valuable information which he had derived 
from an important paper of his on the subject in the Transactions of the Royal 
Society of Edinburgh for 1857, but demurred to some of his hypotheses, 
flexures at definite points in solid strata must be produced by repeated and 
continued fissures, and not by paroxysmal action. The latter chiefly spends 
itself in earthquakes and volcanos, which, upon the whole, can produce no con
tinuous change of form. The two kinds of forces appear, however, to be inti
mately related to each other; and if we suppose the one to be only the other 
in excess, we are supplied with a simple explanation of the connection betveen 
the corrugated mountain chains, and the lines of earthquakes and volcanos. 

As a corollary from the above views, it might be observed that they destroyed 
the idea of any distinct theory of volcanos, whether of elevation or eruption; 
for the Quantities of elevated and ejected matter in the case of a fissure or a 
ruptured corrugation might be in all possible proportions to each other. 

The author expressed bis confidence that in this and his former papers he had 
pointed out the true means of deterniining the mode of formation of the 
earth's crust from the consideration of existing facts and well-known physical 
laws—a branch of geological science in which nothing had been done before 
beyond starting a few crude and ill-supported guesses. 

A brief conversation followed the reading of the paper, in which Professor 
Rogers expressed his general acquiescence with the author's views on some 
important points connected with the formation of the earth's crust. 
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ON THE TYNEDALE COALFIELD AND WHINSILL. 

Br J. A. KNIFE. 

The Tynedale coal-field is of no very great extent, but from its being a pro
longation of the true Northumberland and Durham coal, though at the distance 
of forty miles -west of the great deposit, saved by the great ninety fathom 
fault, which is so well exposed on the coast at Callercotes, and as it is entirely 
ignored in the Geological Society's Map, and every other, excepting the author's, 
lie thought it should be recorded in the reports of the meeting of the British 
Association. The proprietor of the Tynedale coal-field is the Earl of Carlisle, 
and the coal is worked to a great extent by Messrs. Thompson, of Kirkhouse, 
new Brampton, who also work the Talkirs mines in Cumberland. 

The pit is called the " King Pit," " Midgeholme Colliery," and is situated on 
the north side of the Fault, which has been proved to be a down-throw to the 
north of one hundred and eighty fathoms, and as the mountain limestone of 
Aldstone Moor is in juxta-position with the coal, the author conceives that the 
down-throw here must bs considerably greater. The shaft is five hundred and 
six feet deep, and the aggregate thicknesB of the five seams or beds of work
able coal is twenty-three feet. Below the coal are thick beds of sandstone, 
Bhale, and grit; then thick beds of limestone; then comes the coal of Blenkin-
sop mines; again other intervening strata, succeeded by the thin beds of coal 
of Holtwhistle in shale and sandstone; then intervene coarse sandstone, 
a thin bed of coal and-grit, succeeded by rich ironstone nodules in thick beds 
of shale. Again come thick beds of coarse sandstone and limestone, reposing 
on interstratified trap—the great WhinsilL 

The Wbinsill of Wall Town, near the Roman camp, Amboglanna Bardos-
wold, offers here a bold bluff escarpment to the north of near one hundred feet 
in height. Portions of it assume a rude columnar structure; it is, however, 
much obscured by foliage. The Roman wall, which is here very perfect, and 
fcu feet in thickness, crosses the summit of the escarpment. The Whinsill is 
traceable to the German Ocean, and is seen again interstratified with the car
boniferous limestone of Dunstonburgh Castle. 

ON TBDE CONTENTS OF THBEE CUBIC YARDS OF TEIASSIC EABTH. 

BY CHASLBS MOOM, ESQ., F.G.S. 

Prom the extraordinary series of organic remains exhibited to the Section 
by the author, and from the importance attaching to the mammalia, the reading 
of this paper excited considerable interest. The author stated that severalyears 
ago he suspected the presence of Triassio rocks in the neighbourhood of Frome 
from accidentally finding in a roadside heap of carboniferous limestone a single 
block of stone containing fish remains of the former age, but that for a long 
time he was unable to discover it in titu. More recently, when examining 
Rome carboniferous limestone quarries near the above town, ne observed certain 
fissures which had subsequently been filled up by a drift of a later age. One 
of these was about a foot in breadth at the top, but increased to fifteen feet at 
the base of the quarry, thirty feet below, at which point teeth and bones of 
tnassic reptiles and fishes were found. Usually these infillings consisted of a 
material as dense aa the limestone itself, and from which the organic remains 
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could only be extracted with difficulty. In another part of the section he «u 
fortunate enough to find a deposit consisting of a coarse friable sand, containing 
similar remains. In order that this might receive a more careful examination 
than could be given to it on the spot, the whole of it, weighing about three 
tons, was carted away to the residence of the author, at Bath, a distance of 
twenty miles, which was then passed under his observation with the following 
results: 

The fish-remains, which were the most abundant, were first noticed. Some 
idea might be formed of their numbers when he stated that of the genua 
Acrodus alone, including two species, he had extracted forty-five thousand 
teeth from the three cubic yards under notice, and that they were even more 
numerous than there numbers indicated, since he rejected all but the most per
fect examples. Teeth of several species of Sanricthyt were also abundant, and 
next to them teeth of Hybodut, with occasional spines of the latter genus. 
Teeth and scales of Zepidotut, and scales of QgroUms were also numerous, as 
also were teeth showing the presence of several other genera of fishes. With 
the above were found a number of curious bodies, each of which was sur
mounted by a depressed enamelled thorn-like spine, or tooth, in some cases 
with points as sharp as that of a coarse needle; these the author supposed to 
be spinous scales belonging to several new species of fish allied to the Spa-
tor aia, and that to the same genus were to be referred a number of minute 
hair-like spines, with flattened fluted sides, found in the same deposit. There 
were also present specimens hitherto supposed to be teeth, and for which 
Agassiz had created the genus Ctenoptychws, but which the author was rather 
disposed to consider, like those previously referred to, to be the outer scales of 
a fish allied to the Squaloraia. It was remarked that as the drift must hare 
been transported from some distance, delicate organisms could scarcely be ex
pected, but, notwithstanding, it contained some most minute fish-jaws and 
palates, of which the author had, perfect or otherwise, one hundred and thirty 
examples. These were from the eighth to a quarter of an inch in length, ana 
within this small compass some specimens possessed from thirty to forty teeth. 
In one palate he had reckoned as many as seventy-four in position, and there 
were spaces from which sixteen more had disappeared, so that in this tiny 
specimen there had been ninety teeth. 

Of the order Reptilia there were probably eight or nine genera, consisting of 
detached teeth, scutes, vertebrte, ribs, and articulated bones. Amongst these 
he had found the flat crushing teeth of Placodtu, a discovery of interest, for 
hitherto this reptile had only been found in the Muschelkafk of Germany, a 
aone of rooks hitherto considered wanting in this country, but which in its 
fauna was represented by the above reptile. 

But by far the most important remains in this deposit were indications of 
the existence of Triassic mammalia. Two little teeth of the Microkite* hid 
some years before been discovered in Germany, and were the only traces of this 
high order in beds older than the Stonesfield Slate. The author's minute re
searches had brought to light fifteen molar teeth, either identical with, or 
nearly allied to, the Microleetet, and also five incisor teeth, evidently belonging 
to more than one species. A very small double-fanged tooth, not unlike the 
oolitic Spalaeotherium, proved the presence of another genus, and a fragment of 
a tooth, consisting of a single fang, with a small part of the crown attached, a 
third genus, larger in size than the Microlestes. Three vertebrae belonging to 
an animal smaller than any existing mammal had also been found. The author 
inferred that if twenty-five teeth and vertebras, belonging to three or four 
genera of mammalia, were to be found within the space occupied by three 
cubic yards of earth, that portion of the globe which was then dry land, and 
whence the material was in part derived, was probably inhabited at that 
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early period by many genera of mammalia, and would serve to encourage a 
hope that the remains of that class might yet be found in beds of even more 
remote age. 

A discussion followed, in which Sir Charles LyeD, Professor Sedgwick, 
Dr. H. Falconer, and others took part, in which the importance attaching to 
the author's discoveries was recognized. 

N O T E S A N D Q U E R I E S . 

MONGREL "WORDS.—SIR,—In some late numbers of the " GEOLOGIST" you 
did good service by pointing out inaccuracies of spelling and speaking techni
calities. Would you give the weight of your authority against such a mongrel 
word as " lignojfraph, which, half Greek and half Latin, is not to be com
pared in simplicity or force to the good old English word " woodcut ?"—Yours, 
&c, Came. 

We agree with our correspondent, although we have ourselves used the 
term "lignograph," in condemning mongrel-words ; but "woodcut" is not as 
expressive as "lignograph." Woodcut may be wood hacked, and the merit 
does not entirely lie with the engraver, who is often only a mere machine, but 
usually with the draughtsman. We have no objection to introduce the term 
"xylograph," for "graph" has a broader sense than "cut," if we should 
make up our mind that "lignograph" ought now to be abandoned. Graph, 
from t/rapAos, too, can not oe restricted to a mere drawing or writing, it 
originally described real incisions—inscriptions such as the Egyptian hiero
glyphics—-and what we really want is a word to express an illustration drawn 
and incised on wood. 

Assuredly the word lignograph is a barbarism compounded half of Latin 
and half of Greek, and we have no respect for i t ; but as it has got into use, is 
it worth while to change it P If any one adopts the Greek compound we have 
suggested, we shall be happy to follow the example. 

DRIFT or NORFOLK.—-DEAR SIR,—In my communication to your magazine 
I have mis-written Tellina Bathica for Tellina Balthica (see page 141, 
lines 31 and 34); that is my mistake. In the same page, and in the third 
paragraph, there is an omission which obscures the meaning of the author; in 
the third line, after " embedded in it," the following should be the reading;— 
" The layers of shingle are composed of very small pebbles of primitive meta-
morphic and palaeozoic rocks, enclosing an abundance of small fragments of ter
tiary shells." Will you have the goodness to notice these errors in the next 
number.—Yours faithfully, C. B. KOBE, Swaffham. 

GEOLOGY or SLIGO.—SIB,—As.I intend visiting the county of Sligo, would 
you have the kindness, through the medium of the " GEOLOGIST," to state the 
geology of the county, but more particularly that immediately surrounding 
the towns of Boyle and Sligo.—J. B. B. 

Sligo county consists of an extensive outspread of the Mountain-limestone 
(or Carboniferous limestone lying beneath the Coal-measures), with some 
patches of Millstone-grit, and a wide band of Devonian and Old Red Sand
stone and conglomerate, passing from Lough Gill to Castlebar, with a granitic 
nucleus or axis. Near Sligo the upper part of the carboniferous limestone 
abounds. Near Boyle the Upper Limestone, and some strata of " Yellow Sand
stone" of the Devonian series, occur. J. B. B. should consult Griffith's Geo
logical Map of Ireland, either the large sheets or the small map. 


